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Abstract In this study, we compared the development
of tambaqui Colossoma macropomum in excavated
tanks with and without mechanical aeration. The
experiment was conducted in a semi-intensive system,
which used two 600 m? nurseries (tanks) populated
with 500 juveniles, from September, 2014 to August,
2015. They were submitted to weekly biometry of 50
individuals and the follow-up on water quality control.
At the end of the farming period, the final weight (1.96
+ 0.44 kg with aeration and 1.95 + 0.24 kg without
aeration) and the other performance indicators were
statistically similar (p > 0.464). It is therefore
concluded that the use of aerators is unnecessary for
tambaqui farming in a semi-intensive system.

Keywords: Fish  farming.  Aerator.  Fishery
thecnology.

ISSN: 2357-8068

Resumo Neste estudo, comparamos o]
desenvolvimento do tambaqui Colossoma
macropomum em Vviveiros escavados com e sem
aeracdo mecanica. O experimento foi conduzido em
sistema semi-intensivo, usando dois viveiros de 600
m?, povoados com 500 juvenis, entre setembro de
2014 e agosto de 2015, submetidos a biometria
semanal de 50 individuos e acompanhamento da
qualidade da agua. Ao final do cultivo, o peso final
(1,96 £ 0,44 kg com aeracdo e 1,95 + 0,24 kg sem
aeracdo) e demais indicadores de desempenho foram
estatisticamente semelhantes (p > 0,464). Conclui-se,
portanto, que o uso de aeradores é desnecessario para
0 cultivo de tambaqui em sistema semi-intensivo.

Palavras-Chave: Piscicultura. Aerador. Tecnologia
de pesca.
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Introduction

The continuous expansion of fish farming has been due to two main factors, one of them is the increasing
fish consumption and the other is due to the slump in natural stocks (Bombardelli, Syperreck & Sanches,
2005; Macedo & Sipauba-Tavares, 2010; Morais & O'Sullivan, 2017). The rise in consumption of
worldwide fisheries for human food exceeded 146 million tons in 2014 and it might reach 196 million tons
in 2025 (FAQ, 2016). As for Brazil, this projection means approximately 2 million tons of fisheries, which
corresponds to an increase of 48.6% in relation to the production between the years of 2013 and 2015.
Among the Brazilian states, Rond6nia stands out due to its capacity of tripling the production between the
years of 2013 and 2015, achieving first place in the national ranking of fish producers (Batista & Petrere-
Jr., 2003; Kubitza, 2004; Costa, 2015; IBGE, 2015).

Among the species produced in Ronddnia, the tambaqui (Colossoma macropomum Cuvier 1818)
accounts for 28.1% (135.86 thousand tons) of the commercialized fish in 2015 (IBGE, 2015). This is a
species with great adaptability to farming, noble meat and high acceptance on national and international
market (Cartonilho & De Jesus, 2011; Oliveira Sales & Maia, 2013). The rise in production of tambaqui
reflects the investments from private sector as well as the implementation of public policies by states such
as Ronddnia, which promoted the debureaucratization and the removal of taxation on environmental
licensing, easy credit and ICMS (Tax on circulation of goods and services) reduction on fish and fish food,
which made the state's production jump from 19 thousand to 63 thousand tons of tambaquis from the years
of 2013 to 2014 (Pedroza-Fiho, Rodrigues & Rezende, 2016).

The aerator, a device used to stir up and oxygenate the water (Thakre, Bhuyar & Deshmukh, 2008) aims
to increase the farm fishing productivity, ensuring concentrations of dissolved oxygen (DO) within the ideal
range for the species chosen (Kepenyes & Varadi, 1984; Boyd, 1998; Castro & Souza, 2002; Kubitza, 2003;
Vinatea, 2004; Maffezzolli & Nufier, 2006; EI-Nemr & EI-Nemr, 2013). Nowadays, the market offers a
great variety of models of this device, which vary according to the condition and/or the farming necessity
(Boyd, 1998).

The researches on tambaqui farming are in a very advanced stage, involving protocols for transportation
of living individuals up to 1 Kg (Gomes, 2003), handling technologies (Melo, Izel & Rodrigues, 2001; Izel
& Melo, 2004; Silva et al., 2014; Silva, 2015; Morais & O"Sullivan, 2017), effluent treatment (Freitas et
al., 2014) and others related to the productivity rise by using aerators (lzel et al., 2013; Pontes, 2013), object
of this study. However, considering the few existing studies on the use of aerators for tambaqui farming in
Brazil, the current research aims to evaluate the effect of mechanical aeration on the zootechnical
development of this species in excavated tanks.

Material and Methods

This study was fully conducted at the Fishery Department at Universidade Federal de Ronddnia, located
in the municipality of Presidente Médici, the geographic coordinates are 11° 10” 34,26°” S latitude and 61°
537 20,52°> W longitude (Figure 1). Two excavated tanks were used for this experiment, T1 and T2, with
an area of 600 m? each and average depth of 1.40 m. T1 tank was kept as the control nursery, without an
aerator. In T2 tank a 1Hp, three-phase, mechanical aerator was installed, capable of injecting 2.5 Kg Oa/h,
which was kept in operation only for the period from 6:00 p.m. to 6:00 a.m. during all the experiment.

Before the populating process, the tanks were prepared according to the recommendations by Brazilian
Agricultural Research Corporation (Embrapa, 2004). Later, 500 tambaqui juveniles were selected with
average weight of 42.68 + 16.26 g, equally divided for both tanks, corresponding to a 0.42 fish/m? density.
The food handling followed Gomes' recommendations (2003). From the populating process in September
2014 to the harvest in August 2015, and the total was 12 farming months.
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Figure 1. Geographic location of the experiment, Fishery Department at Universidade Federal de Rondénia in the
municipality of Presidente Médici.

The tanks were drained to half of their total volume every 15 days for water renewal. During this
moment, the biometry of 10% of the fish groups was performed. The total weight was measured with a
digital scale (Balmak actlife) with precision of 0.001 g. The fork length was measured with a millimeter
ruler, whose observer's precision was 0.5 cm. The performance indicators were estimated according to the
description in Alatorre-Jacome, Garcia Trejo, Soto-Zarazua & Rico-Garcia (2012). After 6, 9, and 12
farming months, 25 individuals were slaughtered in order to assess the fillet yield, following the equation
below:

FY = (FW/TW) x 100, where: FY = Fillet Yield (%), FW = Fillet weight (g) and TW = total individual's weight.

In order to monitor the water quality, the temperature parameters, pH, ammonia, DO (Dissolved
Oxygen) and total alkalinity were verified every three days, at 06:00 a.m., 12:00, 06:00 p.m., and 00:00.
These analyses were performed through visual comparison in a colorimetric card - ALFA KIT and the
temperature was measured by a mercury thermometer.

The comparisons between the tanks were performed by using Student T-test (Blair & Higgins, 1980;
Mera, Thompson & Prasad, 1999; Fay & Proschan, 2010). The assumptions of normality and
homoscedasticity were verified through Shapiro-Wilk and Levene Tests (Lim & Loh, 1996; Yap & Sim,
2011). The correlations between the water quality variables were analyzed by Pearson r? coefficient
followed by Student's T-test for statistic significance (Edgell & Noon, 1984). The statistic analyses were
performed by using the software Statisoft Statistica 9.0 (Statsoft, 2009).

Results and Discussion
The performance indicators at the end of the experiment are shown in Table 1, and the growth curves in

weight are illustrated in Figure 2. In spite of the differences observed in growth in months 5, 8, 10 and 11
(p < 0.023), overall, the performance was similar between the tanks (p > 0.979).
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Table 1. Performance indicators in Colossoma macropomum tambaqui farming in excavated tanks without aeration
(T1) and with mechanical aeration (T2). Averages values did not differ significantly when considering p > 0.05 of
probability.

T1 T2 p

Final Weight (g) 1,956.80 + 440.22 1,949.60 + 238.96 0.943
Biomass (kg) 469.63 467.90 0.955
Productivity (g/ m?) 782.72 779.84 0.941
Weight gain (g) 1,915.83 1,907.21 0.889
Growth rate (g/ day) 5.82 5.80 0.994
Specific growth rate (g/ day) 1.18 1.16 0.994
Metabolic growth rate (g/ day) 5.83 5.82 0.997
Fillet Yield (%) 56.66 + 2.99 56.24 +2.68 0.464
Apparent food conversion - AFC 2.15 2.19 0.985

The p values obtained from T-tests. A 1 HP three-phase mechanical aerator was used, capable of
injecting 2.5 Kg of O, per hour.
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Figure 2. Weight growth of farmed tambaqui in tanks without aeration (T1) and with a mechanical aerator (T2).

The results from the water quality monitoring in the nurseries showed that in both excavated ponds, the
DO and alkalinity variables remained above the minimum (p < 0.001) Total ammonia remained below the
limit (p < 0.001) and the values of transparency, pH, and temperature were within the recommended range
(p > 0.106). When comparing the values of limnologic variables between the nurseries, it was verified that
there were significant differences only for the values of dissolved oxygen, total ammonia and transparency
(p = 0.001). On the other hand, when analyzing the correlations among these variables, in both nurseries,
alkalinity and temperature showed a low direct proportion (r?> 0.012, p < 0.039), the same was true for
transparency and pH which showed a low inverse proportion (r*> 0.016, p < 0.017) (Table 2).
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Table 2. Water quality in excavated tanks without aeration (T1) and with a mechanical aerator (T2).

Quality parameters Reference values T1 T2 p

Dissolved Oxygen (mg/ 1) >4.0(1) 7.82+£098 8.33+0.92 0.001
Total ammonia (mg/ I) <1.0(2 0.29+£0.31 0.18+0.21 0.001
Transparency (cm) 30to60 (1) 63.50+14.07 58.86 + 14.66 0.001
pH 6.5t08.0 (1) 7.04+£057 7.11+0.71 0.126
Temperature (°C) 26t030(1) 30.62+2.06 30.45+2.03 0.166
Alkalinity (mg/ | CaCOs) > 20 (3) 28.26+6.10 28.01+5.85 0.248

1: Kubitza (2003), 2: Conama (2005), 3: Sipatba-Tavares (1994). p values obtained by using T-tests.

The results shown in Figure 2 and in Tables 1 and 2 that there is no aeration effect on the final
performance, meat yield, and water quality in tambaqui farming. This result agrees with Pontes (2013),
which obtained an increment of 30% in productivity with the use of aerators, but without any statistic
significance. In the study, the author used a density of 0.19 fish/m? (46.50% of the density adopted in the
current study) and four 1.0 CV aerators, operating from 06:00 p.m. to 06:00 a.m. daily, in an experiment
which lasted 120 days. On the other hand, Izelet al. (2013) obtained a productivity of 1,853 g/m? with an
increase of 137.17% above what was obtained by Pontes (2013), and also showed a food conversion of
2.09. In order to do so, they used a density of 0.7 fish m? (with 66.67% rate above the rate adopted in the
current study) with four 1.5 HP aerators per hectare. The authors state that aeration enables the use of
densities with greater stocks. Thus, it is possible to suspect that the aeration is good just when it is used
together with high fish stock densities.

In the current study, water quality remained within the recommended range for tropical fish farming.
However, it was observed the existence of a great amount of sediments in the ponds in periods of
intercalation during the experiment. These sediments, in addition to being used as a potential means of toxic
substances and the reason for damages to branchial epithelium (Esteves, 2011), it may have decreased the
respiratory efficiency of the fish through metabolism reduction and oxygen ingestion (Val, Almeida-Val,
Randal, 2006). However, as this phenomenon occurred with less intensity in T2 tank, it must not have
caused any loss to the experiment. The difference in water transparency might have been a result of its own
renewal, during the occurrences of biweekly biometries, since the drainage of 1/3 of the water from the
ponds in this procedure may have diluted the suspending particles in the tank water. On the other hand, this
procedure also partly contributed to the improvement of water quality, especially with the reduction in
concentration of total ammonia.

The apparent food conversion — AFC, of the experiment (T1 = 2.15 and T2 = 2.19) was within the
expected range for tambaqui farming during fattening stage, and it was in compliance with the other studies
carried out with the species in the Amazon region, as shown by results of Izelet al. (2013) in tambaqui
farming in excavated ponds by using aerators in the Amazonas state, where they obtained a 2.09 AFC. On
the other hand, the studies in Rondénia state show average AFC values around 2.27 + 0.14 in fattening
stage, as reported in studies by Sousa et al., (2016) which reported an average food conversion of 2.51 for
tambaqui juveniles under different stock densities, and finally, Sousa, Prado, Pifieyro & Neto, (2016) and
Neto, Prado, Prado & Sousa (2017) who obtained AFC values of 2.21 and 2.42 followed by 2.17 and 2.27,
respectively, when they tested different levels of raw protein in the food.

Conclusions

The use of aerator has no effect on tambaqui Colossoma macropomum farming in a semi-intensive
production system. However, new studies are necessary for the verification of the effect of this equipment
in intensive systems, with high fish stock density.
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